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[JgffiH] ¥^H^ 5^280 

imi&ftWtftmi C30B 15/00 

[ft*] has 
[$sib#] 

[^mxttjgm] mm^gip w®m 2tbi3#i# 
[ft*] mm 

MxttM) mmm&tpwi&m 2Tsi3sit ^jg^xn***; 



[ft*] 
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[#ffffiMA] 
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9506287 



2 



miE4f 2000-3042420 



4 



11 — 150697 

n§G a<D%£g.i$2 X10 17 atoms/cm 3 ~3Xl0 14 atoms/ 

cm 3 (a s tm' 1 9) x^s^t^nwni-r^w^mimm(D>yvz2>mu 

So 

im^S) f&fSGafc^j&nLfcS/y 3>#MI|T-&oT. 
^•KM^igS^^ 20Xl0 17 atoms/cm 3 (A S TM' 79) J£*TT?£> 

9 ] 5 iCfB*© G a gSj&DS/ U 3 x - Afr & f£» 

V*T, ^/^3Krt©S/y 3>»IRtCG a&»iDL/fc«, S-S/ 'J 3 



ffiffiE<lt 2 0 0 0-3 0 4 24 2 1 



11 — 15 0 6 



#sr#v^rf^ofc K-^msMVAT, s/y 3>]»«K:Ga &asan-r*cii:€:^a 

fc-T 53t*E 1 0 tCsB*© G a »flnS/ y 3 >#JgSCD385t*«. 

3] J£i&a£W/&^5l^©3l±^©#it*gJBfc& 10~5 0 0mb 
a r (Dl&m 0 fcv* 1 2©w3*;ft2M3® 

iciB*© g a as* */ y n >*Msa©R3i3Er8s. 

»#si4] *»as:W« , rsieK:5i±«©^«K:«E > r^?ge^©ji 

1 0 — 5 0 0 1/mi nOiBhtS^t^tttSS^l O&V^LSff 

SS«© G a *JD 2/ y 3 >#«ga©»5g**s. 

[I#ai6] J&*ga£WJ*^&ie©3l±aLK&2. 5mm/mi nJ£TF 
a*jDS/yn>#«a©*l5lt*«6o 
[0 0 0 1] 

#38ifitt* 4*Ki*B««l©#»fcUT%fflJ&^a^^^*-i£ (JB*T. Czoc 
hralski^, CZ& SlitfjSfcga^Siil^afeS. ) WLfci"j3« 

a. -e©5S3i*«63ttf-e*i«:3pjMLfe2/y 3>#*ea*»*«icB8i-*- 

[0 0 0 2] 

[«*©««] 
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*ftj t. r#|gs^*B««j iO^ifciaraMfcbTSfcSK&^teT? 

ft^¥#ffc£f£5;i£##^cigtb<, *»«m**©i!3i=i^. Mr 
[0 00 3] 

[0 0 0 4] 

^b^^^*B«?a^tc^g|^(DiSv^B«mi: ITS, 5"J3>*(S 
bTv* fcoTv**. ££>ic, Sg»»^6tt5~ l 5%@«i:fir 

[0 0 0 5] 

#VU*#3fi««*HK& (OT> FZS, Floating zonej£fc«*5£fc#&<&. 
&;*^>f *bT«;ttfJS3 3 0 0 /img&©f*V*tf:n-AK:irn:U 

m zmmx*x- v^y >f i^xmm±<DMx.M^ »; » < £ t k: o t *B*?fi £ 
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%. \z *n#© xmm^m \z.%<D%.m \z <t * am* & m * 1 1- ©& 

[0 0 0 6] 

— «©iSM**fcJfc«bTx*/i/3f--:3;* h©ifgv^£#^© 

^•ftOS/y 3>#|gS**»*?fi©SllJS^cS:#^.S ^ 3©<fc ? ft^fSs-ett, 
i&Mfc -T **©*»*»£«&££ £ lilt b v\, 

[0 0 0 7] 

„ *©4#tt©— 0-e&&S«9>f -7*4 & (JKT. Lifetime. LT£§3-*£r£ 
) ©ffitfl 0 ft s £*_tT» bt^JMt53fclit* 

b<&2 0 0 n sJ^±T?&5Zlh#H:££*lTV^ 0 
[0 0 0 8] 

Mtcflnx b fe^tc*^*M -fe ;i/ ic & & Ha»-r -5 £ *»«fi3SK© ^ 7 * >f 

[0 0 0 9] 

mm b j: ? h -r £ ana ] 

4 ffiE#2 0 0 0-3 0 4 24 2( 
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TMv^*iTv^7xw\<D#teMttPM#i^"e&y. mnz.<DPmv^-^ 

cz^ (Mczmz&tj) , feSl^iFZ^lCkoTS^-f £ 

■£fc#T?g<5#, FZ^V\liMCZ^ (J^T. i&#T6l-ttf^ Magnetic fie 
Id applied CZ&fcgB-T<SZ:£:#&£„ ) T'«#^^#©SSjt3^ h#C Z& 

[0 0 10] 

p m c z & */ v n > tp (d >k o > t. mm iz j: o t ^ >r 7 # >r a ic^s & 

[0 0 1 1 ] 

£ <Z>gB£#& Z> Z. n & m &J t L T V> £ „ 

[0 0 12] 
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[0 0 13] 
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[0014] 

> t£&tpK^£ftZ>G a<Z>mm&2 X 10 17 atoms/cm 3 ~3Xl0 1 
4 atoms/cm 3 (A STM' 7 9 ) T*&£ 3 £ Wsm*s U 3 > 

[0 0 15] 

f}\ a«^X-A©^m^^®^l-<£VN%©li, a«ft3PtC*- S?ai (Auge 
$gl£<5!>$/'J n>#^^tfjJC-g-*tlS^U #Atf>*&, 2Xl0 17 atoms/ 

V^&©T?**ll£, #^^#t4J(D^fU ?A0>^fci:3 X 10 14 atoms/cm 
3 JSU:£-t&tf>#&VN 0 
[0 0 16] 

, #.^^tp<5D^^*^S^ 20Xl0 17 atoms/cm 3 (AS TM" 

7 9) j^TT*&£z:££4#|i££^<5f«fB^U n>#*sire3DS 0 

[0 0 17] 

i2 t ^tlS4^^bT*«J:<, #IC2 0X10 17 at oms/cm 3 ^TtV^ 
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[0 0 19] 

£-?z<DT*&n\t. i&mmn-rzfetoKF zsre#*N&&ftM&*K Mczmv^ 

mwm v * * & # & #> K: litflS <Z> :* ^ & A li* ft ^ £ S *i T £ . 
[0 0 2 0] 

[0 0 2 1] 
[0 0 2 2] 
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[0 0 2 3] 

a:-A3£«*K:'g-*n*GaSi i Ktt3 X 10 14 atoms/cm 3 ~2XlO 
atoms 
[0 0 2 4] 

•?:n-/\p>g<Z>G aS&tfS X10 14 at,mos/cm 3 Kk~fO)^^ — J\t:-&tik 

& * ©mail ic anx u t % « » ic £ c « u - 9 mm k j: *; , 

JftS6*««<ST'rSiil« c &«6- 3S«tf»<BGa©»K#2X 1 0 1 7 a t o 

m s / c m 3 J£Lt-e& £ T?»^K1 tt, a£««tfi*#*«fcteTi- & 

fc^nStfU *.&©«&# 3 X 10 14 atoms/cm 3 ~2X 
1 0 1 7 a t o m s / c m 3 
[0 0 2 5] 

20Xl0 17 atoms/cm 3 (ASTM '79) JSIT 

JC3BS*CJRy5i*n&ffi. Bp-bS/U n >©»/&£< C;l3tt*S*SI©Hi&KS*l* 
[0 0 2 6] 

•ebT. MHSft)^ 0Xl0 17 atoms/cm 3 <fc 5 & D 3> 

? x - a & &c Bimaims© ^ y n > k & * &s 
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fc* y y M:#srt)!)'ib<ft5, Hot, #|gi8T*MV'i£ii7:n--7\cD^iitig 
20Xl0 17 at oms/cm 3 gTi:tS©*WitK 
[0 0 2 7] 

rcDi-ptc, #$8ij!<iDG aayws/y n>#^^is<fcr;G aSRins/y nyms& 
i-A*&ff»a*ifc'>u n>#jss*»m?fitt. .^c*iT»v^*/i/^f-aE*» 

[0 0 2 8] 

M^-ticz^tcfcyw^bfeGa F-^s/y=3i/#iga#&inxbT 
»&f^«"r*ifc^s&- ca K-^s^y 3>#tga&*»««i©«»i:i>T 

[0 0 2 9] 

o 

[0 0 3 0] 

n>#*ga©l83i*iS6K:fev^T> /by#rt©$/y n^MSKJcGa &*inLfc«U 
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[0 0 3 1] 
[0 0 3 2] 

#*gas/u n iff* »sv^*H&Lfc5/y=i:/BMKK:, ^i/OA^e 

i£&Mvvrui»M<^&*T&3 itittjtfU 3 0 

v timi&T* $> vmm^mh\tK ^x, ag^u ?vk£;i/y>mcA*i£<fcy 

o 

[0 0 3 3] 

£>;w:y;tfEPK£££ 3 0 r p mJ^T£^~& - ti ? T'tS. 
[0 0 3 4] 

G a S» b 'J □ >^S®f ^ ilf ^. il't), /l/yjK©E«ySCfcfc* 
*T*%3 0 r pm#±IST?»y, Sr^-hW**^©© BtKIfcJRiR&KflMiT 
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HXJVV^m^Wi^ 3 0 r p mJ^T^BT'iggb'T Wf&^JUS. 
[0 0 3 5] 

§[±^©^rtffi2: 10~500mba r CD^H 1. 15 bV>„ 
[0 0 3 6] 

ft<ftoTLt9feftfflL<ftK 5 0 0mbar6LhTftt, 

?5S$8l/fcS i o#^*>A-i*K:f**U«<fc».K #*SB0>WfiR&J*tf5©T?& 

©UfjSJCfcfcoTtt, 5S3t-r*#*ga#©SRJC-&*T 10~500mbar<£> 
[0 0 3 7] 

ft^l 4 {cSH«bfc«fce)fC, Ga*2n#ISB%WJ*«IKK:5Lfc»© 
^fttifc'r^MSttaf:*©**:* 1 0 — 5 0 0 1/m i nOftHiltSC^fftL 

[0 0 3 8] 

tt*ffiJt##&»f ^tStttf*©**^ o 0 1/mi nJ^JtlC^ei:, gfe?R^® 
bTH^^jKM©^Ml:S:AQ^bTb*-9^i:lc^€>o $/'J3>iI®^ 

©J**S:IB*U #^a$:5^^-t^f-2>^i:^T^^<^o^:b■9i:v^e)M : fo^ 
b£^£„ ^fi^Oi^l 0 l/mi ngTt'$)5^it IMKiBfr 



mfElf 2000-304242( 



1 1 — 15069 



0~5 0 0 1/mi n©«fflT?3l§S©SRJCflf*T*©«aiS:W«E'r 
[0 0 3 9] 

[0 0 4 0] 

^iitf^j&v*©-??, #jes*ns:3k»*»K:iaxbfc»# ,, e : fe*»««i:bTiaiH 

[004 1] 

&2. 5mm/mi n^TttSit^SS. 
[0 0 4 2] 

Ga K~^>y ^>#*§IIt©W/£lCfc^Tk):, 5Lti&&ti:2. 5mm/min£* 
T®«ffll*T?*eSJ**ttIRK:-£*T5l_LW r &frfc*.tf, *»©3LtWr fcifrlW^ 

& 0 3l_fciSKtf2. 5mm/min£U:t'tt *J 
, KIRffi^b«yiK3tifcy LT, -^©ft5:«ofef^i#5:f^tSIi: 
^Hb<5&y, #lgft#&3l«^x-/\K:JDX'r*IR©*«y SrfiTa-esig* 

ifcftHU #&tH©it:#. «S*tC<fc_e>*f2. 5mm/minKT©3l±aKTf# 

[004 3] 
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[0 0 4 4] 

lCggV>:n*;b3f-*£& (deep level * tc\% trap level 

S£*is£#>{c, a«05>f7^>f AcD<gr*^3 y 3t^fls««^-r * z.n&e>* 

[0 0 4 5] 

L T * 9 >f 7 * >f A ©<BT KM ^ ~?%3SikG>'^ £ v £ 

lUfc&fcySgLfcMJII, #y ^feK-AvhtlT 

[0 0 4 6] 
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[0 0 4 7] 

* fc, C Z o #IS6t? feoT *i* 3 i: £ < b 
S£tft»5e*M&b*i bTjav^^x-z^iaSfc^E©*©.* 

;v & n^-r * 3 £ *> «tib 2i * o fe. 

[0 0 4 8] 

[&i!l!<z)lgj6<z>?&l&] 

*i\ *»WT?«ffl-r*CZjSK:J:S**Sa5l±W r $l«©«l^««:Hl £#Mb 

a— ioi sr^^tffcmitft&jR^batym-r h^^-v>^- n°*^ 
fc«>©»7>f-v--*#fliy«*i o g*«fli7Lowe>tiTfey. #iss©T$Fj£tcfl£o 

CDt7-Y"V— 1 it, 2/ U rr £ 51 £ -htf & fcfcSISB S * 

2 2JCBty#tte>*iTV*<&. 
[0 0 4 9] 

# h^ft>A- 1 0 1 0 3. M0&MI&1O 



1 4 
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mn i o 8#jtfh A^^>A-T§Ptc^y#^e>tiTv>So -fate, #wc^a$ 

[0 0 5 0] 

IC, 'J n K - ^t'SS G a 5:SH;i/73K 1 0 3 l^tcAti, t 

-#10 5 TiD»LT«** *»»G a fc^HM** fc— 

[0 0 5 1] 

a#sw«-r*fc«>© i ttisas€:«tyf5f^ ?>r-v- 1 &»frcts»5tTa 

[0 0 5 2] 

&#^jc»7>f^-s:^«tyaisa©5is±jffcM»-rs. fi^t, a^aic^ 

fci: ^ 5T% ^a#©^M (Mffi) ©flsRJc^fr-rs. r<z>B#. 
tHOtH, BlitfJiai, rt©**Stt#:*BE2K 

jBaKi"***isii5R«KK:^*>*Tai[w«E > r6. igascstt. 

JiVf mm fcHfi-f Z> - £ K. <fc o Tta»3 ti* . 
[0 0 5 3] 
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[0 0 54] 

g:/ny*&:*5>fiJ— JCfcy*^:*^, tf:n-/vRJcLfcft. Bn^y, 9 
y fc?>^£i6U 3 &K:ny^>^K:J:oTinxM*&#yfifc£:*R*»3S® 

[0 0 5 5] 
1. »K^-f 7*>f : 

2) Bff^SI^#: *9>f *?X-/\£HF : HNO s = 5% : 9 5 

^^^-^a^ (pc) mmznisT. ^^mm<D^^vm^^i&^t^ 

T^K^ >f 7 $ 4 bsOmfc & o fe D 
[0 0 5 6] 

JSIC. rCDHSOl-^&iffl UTil^*t;i/tfe5 R P - P E R L (Ra 
ndom Pyramid - Passivated Emitter an 
d Rear, Locally Diffused Cell)S««i^ 

[0 0 5 7] 
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2. *»«»©3Etfe»*©«lj£:£ifc : 

1 ) Vy3)l'J&Vt ' 2cmX2cm^ f*3 5 0 /im 

2) : RP-PERLft^ 

3) «l3£*jS : 2 5TCKlffl«W«lSS*bfca(^K:*»*?ft-fe^S:©^ ' N 
n^7>^MtlfcV-7-i/a^-^t*AM (im) 1. 5©£i 

SMM^&fcyicMMSftfc^*^-] X I 0 0 (%) 

[0 0 5 8] 

Ga = 0. 16 7g&fHU fittfcfcs#«&S/U 3>il-ttK:53l 

(HPS) tt, 12>f>f0t©S:«fflbfc. 
[0 0 5 9] 

-©B#©#i^,!&#©£&§g^#tt. J^T©i:c)lCb^o 
3l_h ff%i£ : 1. 5~0. 9 mm/m i n*T<ft^rKHBTS*TV^ofe. 
A/y&mW&Bii 9~21r pm©«BB"eSKfbS"ft*:- 
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frftnm%j3* : Tfr3yj$X*2 0 1/mi n * -V >7l-±§P*^S6?£® 

#3 ft EE : ^""V — jft(D&j3&^ 20mbarhtife. 
[0 0 6 0] 

118kg, itlPS, *£,g,#f£<l 0 0><DG &WkMisV^y&%i&&Zm 
[0 0 6 1] 

15~16Xl0 17 atmos/cm 3 i: 

[0 0 6 2] 

It2 1. l%fc«WfcS:U«>bT;J3y, < )tx^ ;i/=?- 

^©^m^*^^^S^fc<M^^£ 2 l. l%h£c£bfc^&$& 

% f z ^ vMiM c z &-e§ei l r~<&mmmmmfo*mmm t.mv 

[0 0 6 3] 
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c v-^m ] 


(Xl0"«tcw/c« s ) 


(Oct) 


CZfe 


Ga 


15, 2 


3. 4 


2 1.1 


B 


10.4 


0. 8 


2 0.5 | 18.7 


FZ& 


B 


0. 0 8 


4. 4 


2 1.0 


MC Zife 


B 


1. 20 


1. 2 


20, 7 



[0 0 6 4] 
[0 0 6 5] 

10—1 5X10 17 atmos/cm 3 i:«*T*^ofc 0 fiSi 
[0 0 6 6] 

j^&W&^feSJi^K:, cz«£*eS3tbfc3tfn> K-:7S*&fflv*fc* 

[0 0 6 7] 

1. 0~1. 8Xl0 17 atmos/cm 3 i:l6lit'feofe. 
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[0 0 6 8] 

MCZffi-elfiH*i:i/T^6fc«), sabTifcn;* mcz&t* 

[0 0 6 9] 

, S«9>f7*>fA£W3eUfc4:-5, Bft3R»«tt. 0. ixl0 17 atmo 
[0 0 7 0] 

^i^e>^e>^-efesj:^ic. Fz&-e»3SUfc#n>K-^««S:ffivAfc* 

[0 0 7 1] 
[0 0 7 2] 
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-e & S i £ "S" 5 £ t? * * v * « 

[0 0 7 3] 

[0®<z>fS#&i£t8] 
[HI] 

[02] 

S^KSm* £ 9 >f 7 * >f A <Z) BSffi £ 5^ U ^ 9 7 "C fe . 
[flFH*a>3Ni!] 

1 o 0 -#*gS5l±*flS*, 1 0 1 -Ttfhvk^W*-, 
102 l o 3 -ssi/i/y 104 -^$8;i^y #L 

10 5-t-*, 10 6-Wrl»». 10 7-» 

l o 8 -K»§S», i og-u^ft-itBi'Jii, 

110 — h*;^f 
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I0O 
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10 
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[02] 



10 4 f 



7 10° 
=1 



v 
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U 51 £ _brf -5 3 £ tc J: o X 2/ U .3 >#^a# £ Wfifc-T * 3 4: £: "T £ 

Ga»jDS/ya>**Sa<0*Gfi*S5- 



ffitE^F 2 000-304242C 



Sft¥- 11 — 150697 



m m a m. m « * 



»J## [000190149] 
1. SEMUIB 1 99 0^ 8j? 7 0 



i 



ft} 114$ 2000-304242( 



1 



#5p 1 1-15069 



ffi m a m m m n 



CO 0000206 0] 



1 . B 1 9 9 0^ 8^220 



ffilEff 2000-3042420 



